An ester bond linking a fragment of a serine proteinase to its serpin inhibitor.
Most known members of the serpin superfamily are serine proteinase inhibitors. Serpins are therefore important regulators of blood coagulation, complement activation, fibrinolysis, and turnover of extracellular matrix. Serpins form SDS-resistant complexes of 1:1 stoichiometry with their target proteinases by reaction of their P1-P1' peptide bond with the active site of the proteinases. The nature of the interactions responsible for the high stability of the complexes is a controversial issue. We subjected the complex between the serine proteinase urokinase-type plasminogen activator (uPA) and the serpin plasminogen activator inhibitor-1 (PAI-1) to proteolytic digestion under nondenaturing conditions. The complex could be degraded to a fragment containing two disulfide-linked peptides from uPA, one of which included the active site Ser, while PAI-1 was left undegraded. By further proteolytic digestion after denaturation and reduction, it was also possible to degrade the PAI-1 moiety, and we isolated a fragment containing 10 amino acids from uPA, encompassing the active site Ser, and 6 amino acids from PAI-1, including the P1 Arg. Characterization of the fragment gave results fully in agreement with the hypothesis that it contained an ester bond between the hydroxyl group of the active site Ser and the carboxyl group of the P1 Arg. These data for the first time provide direct evidence that serine proteinases are entrapped at an acyl intermediate stage in serine proteinase-serpin complexes.